Beta-lactamase genes of Streptomyces badius, Streptomyces cacaoi and Streptomyces fradiae: cloning and expression in Streptomyces lividans.
Genes encoding extracellular beta-lactamases (EC 3.5.2.6) of Gram-positive Streptomyces badius, Streptomyces cacaoi and Streptomyces fradiae have been cloned into Streptomyces lividans. The beta-lactamase gene of S. badius was initially isolated on a 7 kb BamHI fragment and further located on a 1300 bp DNA segment. An 11 kb BamHI fragment was isolated encompassing the S. cacaoi beta-lactamase gene, which was subcloned to a 1250 bp DNA fragment. The beta-lactamase gene of S. fradiae was cloned on an 8 kb BamHI fragment and mapped to a 4 kb DNA segment. Each of the three BamHI fragments encompassing the beta-lactamase genes hybridized to a BamHI fragment of the corresponding size in chromosomal DNA from the respective strain used for cloning. The activities of the three beta-lactamases were predominantly found to be extracellular in the S. lividans recombinants. The S. badius and S. cacaoi beta-lactamases exhibited a 10-100-times lower activity in S. lividans, whereas the S. fradiae beta-lactamase showed an approximately 10-fold higher activity in the cloned state, compared with the activities found in the original strains.